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Toshimasa Tanai*: Taxonomical reinvestigation of the genus 
Acer L., based on vein architecture of leaves 

*SWt/© k Wt^© ffixittz k A, M 

5 0 JStfcltil© 

■°“C%, ifcW 

t^UcSLt:, D, Li&»4fi9£ffc 

*t3 4© 5 £ k& Herbarium ©<ht> 5 %&-?&*„ W2S#f4© 

- k, *? j:u t 31£fi©ii©Efu&»& ^ £ k 

frb^tLfCkt, L;^L, 

fei:4 .Lt),Io Uf Uffx&fcft, ^tSUl^T A 7 

WoXW^^IC&So mdlffitcjrfcMlfiftf^rhlfTmi^S! (lOm.y.) » 

4 < K, »tt 
JSol^5eKiJtR31®* s ^V'©t?, 
(Doyle & 

Hickey, 1975) 0 Lit^-c TftiS'Cil— t$©^tt#^fg-©febc, $4?te ^ftS#©£t!I 

£ £— leaf architecture ©f2#'i£© 
It# (Hickey, 1973; Dilcher, 1974) -p, ttfSl 

flSo^O^ (Wolfe, 1973; Hickey & Wolfe, 1975) i&5 0 He, 
WH ©fS$©lE5ttt£ fcV' 

(Mouton, 1970; Melville, 1976) 0 

k < VdfitftXgtZo ZCDfzibKl !£#© cleared leaf gfcfc&fFJ&L, 

-efts#aits„ ijxrlor«©SI|wj;£^ft 0Kr<♦t k& 
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TO 53 ^ 3 n 


rfrofco ^©fcO^a-^MfcJI!It, H 

>5*S^* 0®#fc¥!l^f#fclx i#A£o 

1973-1974^^7/ U **&g«lSBr (Menlo Park, Calif.)tc. 
J.A.Wolfei$±j6^^< V&g t &&*■£*. bh, t<K 
K»o^^§K^|WHf±ld¥<^Bt'f^, 0 ttc, 7^-rvg 
$&£H$#/ft© H. Tralau f$±, ✓n—^ — K^^^yfcHO R.A. Howard ff±, -a 

-a-^lil^HcDH.F. Becker 5 frfc 

£ A^fSL^ttfSMrf^o 

1. ^ x fl (Acer L.) liA^Pi/g (Sapindales) JcJlL, 

MM (Dipteronia Oliv.) h 02 Mfi'bJR'S * ^wf4 (Aceraceae) ^-o< & 0 

lot, -;fre>0^< 0Wtelf^ (1967) illJterl 

RtA'507-, iHrlf ©3HR©fi©5frffi3:ift Ztz 4 00 ^c. 7T?tt&if 5nt&% 0 

Pax (1885-1886) -C&Si&S, %\bK.%<D%k 
^^©Bfctl^frfcWh^tiiA ©K^ilra C, t£#0 114 S4.fi^l30 (Section) 
frtfc (Pax, 1902)o 

fS®ISro< 4 0MIififc o Pax Rehder (1905) Kii 

■O X%rtzfc 1 ®5 (Sect. Arguta) ff'lMzzibh, $ bfc Rehder 4;MS©#fH^I&Wi£lL 
(1911*1922*1927), Sect. Acer t Sect. Negundo ©2®, Acer Jiff 
%■ 13?!] (Series) KL^HpfL (1949), 0 Pax-Rehder 

t' i A 

dvS (1911a, b) htB^-Mco^ 015^(4 

#> #< £*:2£fl!&:fct, $&lci£^&4#]IL^19ti^£$H^■ 

*=o tfc Pojarkova (1933) 4b 

Siffi %4%{trA4M tcffe Cfc 0 W& 
(1961, 1962) «0l28tt^3MM-15f5K: 

^SL#M0^M^Ctc o 4>l*±tt^f|0S4®14tlt^5 o Fang 
(1939,1966) lt^4ub^^W-L7 2®M*19gp^^ v lttc^, *©$HEgipM: Pax- 
Rehder *©&, ffijj (1965, 1967) 

in*., w»im> rto&tmt • • k • m • ^^itoitMrfiit, 

W© 140 26 g&Kfrm Lfco 

¥E&!5il7E^i,'o 4iti©I^©!|i^, ±il0#<0A^0M^iE0 


— 2 — 



March 1978 


Journ. Jap. Bot. Vol. 53 No. 3 


67 


J: $ 

S tIt|$i Lt^, 

4^"tti“Cl'2) 0 Clear i“?)iOtfe-* ©W'&^&S As Wolfe J; o 

cr $10 ^)ii ic^f; o fco 

(1) KOH ©10%-Micl~2 BftL, (2) «LAfegtmicTitfP 
$■£, Jfc®ifrffc:MSI68!I (4Wfr*ttJ3il6£!l) fiSL-C, SO ! i<Mt5o 
(3) ®7jC t p 9 - 0?t (J&7.K * p 9 -/u 150 1C M L7X 100 0f!l&) ©^r^J12Bf Peia L 

(4) 7^n~/^ct:teltf7 7-yO‘l;'ifel, 
^ZfchbK^ti'&Y fr^vK&to (5) C€>&4r 2 ®c<d*"7^K©FbJic^c^7W^<7 
- 1 JBoitA&I-C^AL'C*^ K^fPSo 

Mt-C'lC^^fMLfc»lt75g, T ^ U *fl6®HSc0fO®*H92ffit:*J>5o 
W^KlttSilAv^Sot?, HW (1967) #&frf;fcl40S£ffi©^8?£©A^‘et)fcl/' 
4®4i< i, Wo^^xMlwaico^-c^t^Ci^tl'^/co 

25~5Of§*0MMTC:»^II^LfCo loWIiSItllMl©-^ ~ 
£ k&Jb 0, t 

C k 4&3 0 Iti'ot, W;hte^0Si4:ftSW£K^*, flCIi 
JSte'rfMj'oH, ^tb^t:1i4 , AS)T'0 , 4 3 ^ai't:', k ?> A $ fCL 

to 

3. MJICcfcSftixJlWMi te0ll7ffilcoi'“C)l^^ttMLA^II, ^ 
I1^0iM$tM4 W0Wicj| 1 ibW%K^0tt!RAs Sicfci'Tiaii:—^L, t fclfticj; -o X 
ktffr-?fco -ftzfr-h, (1) m*mi'2\9M-kfrl£'t% 404, 

(2) «tfA< J&s 1 A (Single) ~ 1 0Mtf5 4O, k(D2MK± 

£<fr<&bh% o ^ H t A ^f i Jtgrf& k, Pax-Rehder 

• Pojarkova •/Jv1< • 0 4, MW 0 WS^ 413: 4 A 4^SfcW'S o MW 

±$0 (1) 4 (2)0#^4'oS^(WI—gj50 t t , fci®£‘f S.j&s MW 
o^S|tltc=o»^l< 4Lt#a^r^UtSo 

MW^WSt^^W'C', (I) IrFlcMi" Stftt Macrantha • Spicata • Palmata • Glabra 
« Arguta • Negundo • Cissifolia • Trilobata • Pubescentia • Macrophylla • Indivisa 
0 llSfr, (II) #1C M'i'b 4 01t Distyla • Parviflora • Rubra • Platanoidea • Cam- 
pestria • Acer • Goniocarpa • Saccharina • Integrifolia • Syriaca • Trifoliata • 
Lithocarpa • Laurina • Decandra • Pentaphylla 015®''C^>5> O MW0Wfll'C : ££-o X 
4m0#®^Wlc®^§ c k K'tZo 

* {££ kim-fZ>'m&&Z>tc*b, cjL4I_h0f$^lc±lf ?) c iltjt5®Wltb 
WWtr iffim i> |)5o 
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1. JFine venation oi leaves or some species Belonging to tne l gi 

1. A. davidii Franch. (Sect. Macrantha), U.S.G.S. slide no. 1185b. 

2. A. rufinerve S. et Z. (Sect. Macrantha), H. U. P. B. slide no. 2i 

3. A. micranthum S. et Z. (Sect. Macrantha), U.S.G.S. slide no. 

4. A. japonicum Thunb. (Sect. Palmata), U. S. G. S. slide no. 86( 

5. A. ukurunduense Trautv. et Mey. (Sect. Spicata), U.S.G.S. s 

6. A. argutum Maxim. (Sect. Arguta), U.S.G.S. slide no. 8578. 

7. A. sinense Pax (Sect. Palmata), U.S.G.S. slide no. 7622. 

8. A. laevigatum Wall. (Sect. Palmata), U.S.G.S. slide no. 7629 

9. A. henryi Pax (Sect. Cissifolia), U.S.G.S. slide no. 8597. 

10. A. negundo Linn. (Sect. Negundo), U.S.G.S. slide no. 935c. 

11. A. cissifolium (S. et z.) K. Koch. (Sect. Cissifolia), U.S.G.S 
L2. A. glabrum Torr. (Sect. Glabra), U.S.G.S. slide no. 315. 

13. A. carpinifolium S. et Z. (Sect. Indivisa), U;S. G. S. slide no. 

14. A. macrophyllum Franch. (Sect. Macrophylla), U.S.G.S. slic 

15. A. pubescence Franch. (Sect. Pubescentia), H. U. P. B. slide nc 

16. A. tataricum Linn. (Sect. Trilobata). U.S.G.S. slide no. 678: 
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a) (Fig. 1) 

t < areole 1# 2 

&, .1 L t 4£> 0, MS0#S5:l*f5ic 

Macrantha A. chienii t A. metcalfii < 19 ® 

ii, Y^ft%M^3[I!&±^L, areole# 

i < 1C A. hookeri»A. micranthum»A. sikki- 
mense-A. maximowiczii fcl- ; ?r©j8C|nJ#|| Ll'o C 0fj5li Macrantha • Rufinervia • 
Micrantha O 3 ?!lKL$Ht bhXl'Z #, #jnj©ii©^t:1*M^0#Sfcl*ra LHW 
Spicata fj50 3 UTritMS# 3 [UU±^>fe LY, L, f % 

L©#i!i[l£ A. spicatum t A. caudatum K t < tc^l LY 0 
Palmata Ifitrli 33 H# Sinensia • Palmata • Laevigata © 3 JUlc^Ht 

#, 1 i, 

L < M^ftLT^©5fcS#Ili^L, areole * ~ v 

A. flabellatum (Sinensia ?IJ) fiHAiMS© 1 ~ 2 L, fill 

©Hi f) ^'<2 - Laevigata ^!J© 5 L, 

Integrifolia ®{C'a'£> bfatcZ. t % fa%> if, <£ 

AvfcY**^:© 5 L tlXZUt, 2?ULK^!j'f 5 L -ef&l'o 

Glabra gji • Arguta Ifi TAtMS©^ft# Y, 1 ls]~f(|I]^l!£#&£ L, 

U4^0Wto<|5o 

Negundo J® (A. negundo) t Cissifolia JfjJ ( A . cissifolium • A. henryi) 3 

'3?cMMfi'feZ>o MS©#®#*P?JL ; 5 t L 0 2gj5liYY;P?fc i?, A. negundo lil~2iU 
^•iK^S^LtltrL^ Arguta 0©®ftSlcS{£H"£ o Cissifolia gjl© 2 Si'CltMS# 

A. cissifolium X It areole # 2 fgj^. 

±±^<, f/cMS^±< HS/A, A. henryi X\%W^P v M9ftbt\ J ^Wc&t l 'hbo 

Trilobata f|5© 4Sltlt^ • MMt 

l '%0 £ < lc areole #<|n$V'£ <h2>M^0 ! if'-ftL0ffllC%L 
■G'^o MS©'"*-vlt Palmata Iff* 0 

Pubescentia gfRJ. A. pubescens <D 1 ® L/H&lhf LtA'ftA'J&s areole 13yJ N £<MS 
it 2 ~ 3 0«M S o 

Macrophylla IthtJtT ^ y A. macrophyllum 1 ibJS D , 

Spicata g[5-Y Lithocarpa ®ic^^T'a’^L>HfcC <h 4 areole I£it®c6(j / J N '$ < , 

* 5 g04 I 'C' A. dimorpholium £ A. reticulatum % 0 

** t> %M#—|£ic;fc< , areole £fa~C 

1 ' 3 0 
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Fig. 2. Fine venation of leaves of some species belonging to the II group of Acer 

1. A. distylum S. et Z. (Sect. Distyla), U. S. G. S. slide no. 8589b. 

2. A. nipponicum Hara (Sect. Parviflora), U. S. G. S. slide no. 8612. 

3. A. rubrum Linn. (Sect. Rubra), U. S. G. S. slide no. 1181c. 

4. A. turkestanicum Pax (Sect. Platanoidea), U. S. G. S. slide no. 9630. 

5. A. mono Maxim. (Sect. Platanoidea), U.S. G. S. slide no. 8609. 

6. A. campestre Linn. (Sect. Campestria), U.S.G. S. slide no. 1186. 

7. A. pseudoplatanus Linn. (Sect. Acer), U. S. G. S. slide no. 9626a 

8. A. opalus Mill. (Sect. Goniocarpa), U. S. G.S. slide no. 9622b. 

9. A. monspessulanum Linn. (Sect. Goniocarpa), U. S. G. S. slide no. 9620. 

10. A. heldreichii Orph. (Sect. Acer), U. S. G. S. slide no. 9617. 

11. A. nigrum Michx. (Sect. Saccharina). U. S. G. S. slide no. 1183b. 

12. A. saccharum Marsh. (Sect. Saccharina), U. S. G. S. slide no. 815. 

13. A. syriacum Boiss. et Gaill. (Sect. Syriaca), U.S. G.S. slide no. 9628. 

14. A. triflorum Kamarov (Sect. Trifoliata), U. S. G. S. slide no. 8624. 

15. A. oblongum Wall. (Sect. Integrifolia), U. S. G. S. slide no. 9. 

16. A. villosum Wall. (Sect. Lithocarpa), H. U. P. B. slide no. 884. 

17. A. laurinum Hassk. (Sect. Laurina), U. S. G.S. slide no. 8617. 

18. A. pentaphyllum Diels (Sect. Pentaphylla), U.S. G.S. slide no. 8617. 

19. A. decandrum Merr. (Sect. Decandra), H. U.P. B. slide no. 160. 


xlO. 
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M®t 2 ~ 3 MMit. Campestria |[5©itf';i|bl 

£ <0 , ^©#SHt Lithocarpa gg© % (DK^^UZo 

Indivisa ggft A. carpinifolium , fs A / Carpi- 

nus I’SriOo (1962) (subgen. 

Indivisa) it, 4 (1967) ©flUM^ffe© ^ ^xS©fi i o 

M^4ftil©tt4it^^&oTTOf£^ - v*^u 
M®t;i:E3^^© areole 4>|C 2ltl'5 0 
b) n^roist: (Fig. 2) 

>1 1 ~ 2 f|©1MI^^|^(AW:, areole 4 A 4':fc < 

fa, tfcltM^©^-fe^l®-C'itf 5 4b'5 #ft%r4ot:v'5o 
Distyla g|4 Parviflora A. distylum 4 A. nipponicum ©1®© 

^fabtfC 1 ), Macrantha IgiC^lHt Spicata gg{C;A'OT-^’£> bfrifc £ 4 % fo 

ofco A. distylum Tit areole 4 A 1 :F 0fcyj^g£ < 

t 4 4 & %) A. nipponicum ©Ifi^ftliJ?>As areole /jGJn 

$ < M^»t^ <©#&&# 

^LTb'5©T«T&£;A4 Ux&l'o 

Rubra • Platanoidea • Campestria © 3 ®5 ItZlH© KA'T, ii 4 A 4 fDlfc 

#)%#© areole A, ± Aft 1 :$ (tixicfs < 

1 (U4bR) Rubra 111© Eriocarpa f\j (A. saccharinum) ft Rubra ^!j 

(A. rubra • A. pycnanthum ) t *9 4 areole ^t] N $© 0 Platanoidea gf5 © 16 ©©A 5 
TM2®^t&i4T§-AA4 2»it< 4 II l¥©*Sl^7i:M^4r^-to LAL, A. longi- 
pes 4 A. turkestanicum Tit AA£© areole 1 1 ®^K© L, 

Platanoidea ®5©ftjl© H 4 ft^A 3 H & % 0 Campestria gg© A. campestris 4 A. 
miyabei 4 itllJI^ • 44£ \&'t'Z>fa, 4®£>T t < ®tl'5 0 

Acer ||4 Goniocarpa glfts-f^ . y /<~M7 7 r4 4 , M^ftMbg- 

4 4ffiTl'2>o Acer $5 Tit areole AAti&ftA'^ < , JDj^ft^A 4* Kit £ As SAtKi 
§£W Acer ^IJ 4 Velutina ^IjTttM^i'Cft^A 4^S^4fI^fe®l' 0 

Goniocarpa Ig©®ft^ft Acer ggritfS'fblT 4o 0, 4 < A Opulina ^IJft Acer gg 4 |Z$IJ 
—Jj, Monspessulana 4®*}tiB'-f'L4|iofc#i(^ , ^L 

Tl'-ftt'o A. monspessulanum fttrL4> Opulina ^!]fcfill.A. cinera- 
scencs 4 A. turkomanicum ftKSAA'JllJ't:', 1 ~ 2 Hl^lKA* areole L, 

±hK single © M$s % IS &bH, IIH4 LTft i © 2 ft ftA’A 3 T&& 0 
(1967, p. 40) AAb® LTAS t 5 A, Opulina ?IJ4 Monspessulana ^lj 4 ftit^A’JH 


* t©^^' A. assyriacum itT^ftT^ % „ 
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M^P^bM,X^ Goniocarpa ®ftf|o Tl'/TOo 
Saccharina Mi'Cft areole #»—*$£fcA$ < , ^©r^fcM^ft^/v E^M Lfj:l'P\ 
^tUC single >t0®ft:|t;7' ^ V io ^^15-—-S S^S.P'bJfcb 

i&S, ^|0#lteS^T)5:{£lL, M3H areole £ < IS 

•O tllr'^o 

Integrifolia SjJfCft Pax (1885) \X%%? < <Dffi9Z%K t ^ X;ft#P^0:£ll:Ril& 4 
oUd'^/L, blfC Wc£>*, Sfi^fft A. oblongum • A buergerianum • A jE>< 2 :m 

03MO^-tLfCo 3 areole ft'h'g l •>&£ 

EtsA ^tfcit single pitbbb 0 Syriaca gfrit 
ffi'fiplWtfttzIffiXiWLP'btfCbP 1 , A. syriacum t A. orientate <D 2 Ltz 

ISO'Clt Goniocarpa gfiO Opulina J\\\rLM.^\tA5.^f b> o 
Trifoliata i5ft 3 5 WLP*b$C *) , MJ&kZ Negundo £Xf Cissifolia |p 

'ftz-b'h, 4~ 0 areole 

pl^h/u btKdAbPo ftuc single plM&bbbo Pojarkova It Grisea y\\ t Mand- 
shurica ?lj L fc5>ttfo^, Wk<b areole t 

Lithocarpa %^<D 6 A. villosum • A. franchetii • A. diabolicum co 3 Hf 

it®£KPh£l'^t^0 areole c^fe single t fcft 1 
jgL, ili^o MM • ^Mh 

#^'C%go7cM5t:'^?)o 

Laurina gfiftSW • A laurinum <D lMP'blfcbo 4~5 

areole t h, £'< £;ft4C single 0 

o M^ft Integrifolia H50—gi?areole pi 2 f&jjl 
Decandra A decandrum 0 1 , ££3jGt 

Integrifolia fr^^) bbX\'fzpl, ?£©& • TO • M0#§fe&LfcSfi** 
P'lfzXbilie (mJj, 1967, p. 153)o «0#l&ft Integri- 

folia t < f^-ClTO Lithocarpa ffitcilDl "Cl'§;$>, areole 

Aj¥X< L TO /£"Cft Integrifolia ffitcjirl'iy. Itl'So 
A pentaphyllum (4 3 HE3j[|^~RM^ii'^S4) ft^tjH^ • ikli • |^0 5~7 AH 
P'bJftbW^'fcMM'fc^ L, Hu & Cheng (1948) ft Pentaphylla ffJ&j^ftfco 
0#lfe}t H^fcJgL, AMIUfe4~ 5;W0 areole 3:;ftfc 


* fzbk. ft' Pojarkova (1933) Integrifolia gj51C1^26fc A. cordatun 
A. oblongum 2~3 §f| (b^tc I ( 

ISA b o 

** Fang (1966) ft £ 0 ftil !C A machifolium • A. longicarpum 0 2 
Hypoticarpa 


A. cordatum ft, HH^ft 
bfiAZ.lM (Palmata) 1C 
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single ©ggV'MSSilgib&ftSo ^- 'yht Saccharina 

areole § fc E t Platanoidea 

Olu«l 0 $Mb ^#10 Rioi'-Citi^'f i^ro^-a*]! 

(1968) 0 review 0~<Z, i £ ~C&£ H® iM&H lttt£\,'~0$>h 5 0 —$£ ^ l£K 

(primary vein) & %< 5 3^ : f-^Il0^0#o'l , ^it, miSfcK (secondary veins) ©fij^ 

Kfc j^v\ i0llll&#f^TM^5o 

lfci*»ot, H^M0Wit^0^#:^lSB-ll^'t ; 5^ I H&M (tertiary veins) £1 

TftnjJcM©®^^50-e, ^©ifeg^iRj £ it <h < 

< &FpJM t Lareole 4*©$HblC.‘o\,'*a*£ 
<&frofcjij»;&S&So 'ffcfr'h, (1) L~CWc areole *t5ll© 

— n|5^s i©4l:;Iit-ll0iilJ]tj:otiitl)^ ) itK©/T$/W ## SlftS 

iiraot»W$h.5 (Slade, 1957, 1959), (2) 10 

(Pray, 1954, 1955a, b), (3) J®£M 
&3K— lEtKfrib't 5j&*», ll0flli^^0Wfi:I|3 &• 
t fcte;5cJ£ L"C % •£ 0—»»|0Iir^Ht1‘'& t t K1 O T % ®R3§&£-f 5 „ (Lers- 
ten, 1965 ; Hara, 1962) 0 

I fislZ cleared leaf slide lei o Lfz<D^.X*, IfcfeWfrKX 

SrffigSLfcO-m&l'O'C, ihb® JLfl? icoiv-c© Ifeft tfLd»U 
1, 000 cleared leaf "CtHI L/cBI 0 “Clt, Slade /j> 

£3SLfcJ: 5 & “ i 5 fiSfcTtivT?, 

tfU6— ItMSj&'fliilKjiC areole dpKM$t~f'Z> i 5 iCigcbftSo 

i < r*^xM0l?¥0#< ©ffitf:S«>e>*xS J; 5 K, ^NfeL/cM^®4 £LX Lfcl' 

(«i=mjk0^») ^©it, 

i04, Pray X 5 (C “ LXfjo ” k^z.bfabo ttz, II 

M<D&< ®%t*I%$<D—$1£&i>bbhZ> X $r, Hara 

#£3g-fS i $ic “^MI0IS0-^^#^^lfflJ®icl^MbL*: ,, UH&W 

V'-fKr 2X><D$tKfrfrhhZ n t 

#< 0lflSro^tif«ttr 

< K areole iK0#fli#^ Oi©^tj:tfK) J; <iotl^i»b 0 
L/5>L, //ex jg© J; 5 fcl©ll^|til • 82£&tf#£;ftSJR‘m, K3UH 

tfc, areole ©±^ $ffiT?%£W£*£ (i < 
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iC «£ -o 'CUfcS^I-n' X$o 0. L 

fci'iit^So r Oi^t-41^0tlttirlotf5ia-s111'5 ot, z.h& 
&*%o t-fhrt, ikfiMt<DSfc^&MfcUzbx^$]-efc%o 

H*am : S ! ^nifcW‘5loo^»*:JS'C'*So *^^WL7cPR0'C1t, 

(^65xio 6 ¥1!i) fc£*o»S££#"Ct5o. y* 
•l7i>7 • ikWM^o^^h^b%^a^^'fcM\'c^oiK^r\t, St 
Stf»Si;blA'o fCftlbHS t' < 

f£^iW^firc.fl&1 'KMj&% o'C-fkeSfS^fe'tW2ELt c. 0 JS 0 M 

fzfrb^fob (Tanai, 1972) 0 L^L, LtS41 

't%>Z.b\t., ^ ^■■fMoW'aKiit < tlU'o Walther (1972) J£h - p y 

hhie* *fioiisit t<Dmmz.^'X, $m^%n 
liiabtitii^itto y *mffi<Dm^B<Dm&K&, mu 

IBM ! ot “C h'f%k, 0Pel K 0£> 'O -eft < M 
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Fig. 3. Miocene five-lobed leaves of Acer and the comparison of their fine 
venation with those of the extant similar species. 

1. A. orgonianum Knowlton. Trout Creek, Oregon (Middle Miocene). U. M.M. P. 
no. 44833, xl/6. 

2. A. oregonianum Knowlton. Trout Creek, Oregon (Middle Miocene). U. C. M. P. no. 
604, xlO. 

3. A. macrophyllum Pursh. U. S. G. S. slide no. 306b, XlO. 

4. A. ezoanum Oishi et Huzioka. Seldovia Point, Alaska (Middle Miocene). USNM- 
Collection, xl/3. 

5. ditto, XlO. 

6. A. miyabei Maxim. U. S. G. S. slide no. 9087b, xlO. 

7. A. honshuense Tanai et Ozaki. Tatsumitoge, Tottori Prefecture (Late Miocene), 
T. P. M. no. 382, xl/3. 

8. ditto, xlO. 

9. A. bolanderi Lesa. Table Mt., California (Late Miocene), U. C. M. P. no. 2765, xl/3. 

10. ditto, xlO. 

11. A. grandidentatum Nutt. U. S. G. S. slide no. 1184c, XlO. 

12. A. palaeodiabolicum Endo. Rubeshibe, Hokkaido (Early Pliocene), U H. M. P. no. 
25896, Xl/2. 

13. ditto, xlO. 

14. A. diabolicum Blume. H. U. P. B. slide no. 235, xlO. 
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Fig. 4. Fine venation of some fossil species and their similar extant species of Acer xlO. 

1. A. subnikoense Tanai et Ozaki. Tatsumitoge, Tottori Prefecture (Late Mio¬ 
cene). NSM-PP-16012. 

2. A. nikoense Maxim. H. U. P. B. slide no. 228. 

3. A. arcticum Heer. Lectotype, Swedish Museum of Nat. History (Heer, 1876; 
pi. 22, fig. 7). 

4. A. spicatum Lam. U. S. G. S. slide, no. 9613. 

5. A. subcarpinifolium Tanai. Rubeshibe, Hokkaido (Early Pliocene). Holotype, 

U. H. M.P. no. 25909. 

6. A. carpinifolium Sieb. et Zucc. H. U. P. B. slide no. 227. 
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Fig. 5. Tertiary distribution of the sections of the genus Acer in the northern Pacific region. 
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t (Hanthke, 1965; Walther, 1972; Prochazka & Buzek, 
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Fig. 6. Probable phylogenetic relationships of the genus Acer. 

Open circle: Free-ending veinlets gradually thinning. Solid circle: Free-ending veinlets 
terminating with thick tips. 
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Summary- 

In order to compare precisely the fossil leaves with those of the extant 
species, the vein system of 117 living species of the genus Acer have been 
examined by the cleared leaf method. Based on the areolation and minor 
venation charcters, all the species of the world are classified into two groups. 
In the first group the freely-ending veinlets ramify more than twice within 
the ultimate areoles, while in the second group the ultimate veinlets are 
mostly lacking or single, and rarely once branching. The taxonomic systems 
of the genus Acer has been proposed by various authors, since Pax (1885— 
1886) first described the detailed systematics. Compared with these systems, 
the above-mentioned classification are well consistent with the system pro¬ 
posed by Ogata (1967). He classified 140 species of the genus Acer into 26 
sections, based synthetically on all the exomorphic characters. Following to 
Ogata’s system, the minor venation characters of each section are briefly 
described with the representative illustrations (Figs. 1-2). 
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The fossil species of the genus Acer have been commonly known in the 
Tertiary of the Northern Hemisphere, represented by leaves (or leaflets) and 
winged seeds. Examination of previously described and some undescribed 
leaves from the Tertiary indicates that there were at least 37 species in East 
Asia and 17 species in North America. Paying attention to the minor vena¬ 
tion preserved in fossil leaves, their modern relationships are also clarified. 
Figure 5 shows Tertiary distribution of each section in East Asia and west¬ 
ern North America bodering the Pacific. Fossil occurrence reveals that five 
lineages are confirmed in the genus Acer during older Tertiary time: they 
are the section Spicata in the first group, and the sections Distyla, Rubra, Cam- 
pestria and Acer of the second group. The ancestor of these lineages may 
be back to the Late Cretaceous time. Considering the fossil species together 
with the venation characters of their similar extant species, the probable 
phylogenetic relationships of the genus Acer are shown in Fig. 6. 
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